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All the way through, Hyatt 
Roller Bearings carry the 
load on the farm—keep the 
wheels turning and the 
hands busy. 


And it’s quite a tribute to 
Hyatt that the owners of 
Hyatt-equipped implements 


where their Hyatt Bearings 
are located. 


Remember that when you're 
buying a new implement or 
tractor next season—judge 
them by their bearings. 


For a complete list of Hyatt-Equipped 
Tractors and Implements write: 


HyYATT ROLLER BEARING COMPANY 
DETROIT CHICAGO NEWARK SAN FRANCISCO 


Pittsburgh Cleveland Philadelphia 
Worcester Minneapolis Buffalo 
Huntington Milwaukee Indianapolis 
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Conditions for Supplying Electric Service 
to Rural Consumers” 


1923 No. 11 


By E. A. Stewart 


HEN electricity was first distributed to consumers by 

a public utility corporation, the utility company had 
to build, own, maintain, and operate the distribution 
systém. For a number of years. the electricity was distri- 
buted within the city or Village limits. The rates for elec- 
trie ‘service were developed under this condition and have 
been made so as to pay for the cost of maintenance and 
opération of the distribution system in the city in addition 
to the cost of energy that is produced. 

About twenty years ago some.of the farmers living close 
to the cities that had electric service desired to secure pow- 
er line electric service for the farm home. — Several of the 
public utility companies built lines out to these farms. 
Most of these lines were given the same rates as the urban 
consumers. It took but a few years for the utility com- 
panies to find out that they had made a bad investment 
and that this type of service was a liability rather than an 
asset. In order to sell the electric service to the farmer 
and yet not stand the excessive cost of the rural lines, sev- 
eral utilities have allowed the farmers to build the lines, 
and then connect to the company’s lines for service. The 
farmer was then charged the same rate as the urban con- 
sumer.. A iarge number of small central station companies 
are still operating rural lines under these conditions. The 
companies that kept an accurate cost account of their busi- 
ness soon discovered that this type of business was also a 
liability. Many: companies that are still giving rural line 
service under these conditions are making the urban con- 
sumers pay a part of the cost of service for the rural sub- 
scribers. Several methods of treating the problem have 
been devised to eliminate the liability of rural service lines. 
Up until three years ago, there were about as many differ- 
ent forms of contracts and as many different methods of 
solving this problem as there were utility companies giving 
rural service. The public utility companies of Wisconsin 
under the leadership of G. C. Neff, of the Wisconsin River 
Power Company, got busy about this time and worked out 
the best type of contract that had ever been devised. This 
has become quite uniform over the state of Wisconsin. The 
farmers and utility companies are very well satisfied with 
this solution of the problem. The problem, however, has 
not been solved for the rest of the country, and in some 
places like Minnesota it is becoming very acute, and must 
be solved. 

This problem when viewed from the farmers’ standpoint 
presents four phases: first, unsatisfactory contracts; sec- 
ond, nonuniformity of contracts and rates in closely related 
districts; third, noninterested attitude of the utility com- 
panies; and fourth, methods of building the rural electric 
service lines. When this problem is viewed from the stand- 
point of utility, it presents to them a gamble. This service 
has proven to be a liability more often than an asset to the 
utility companies in the past. The companies do not know 
what form of contract to use, how to have the line built, or 
what rates to charge in order to make the service an asset. 


*Part of the 1923 report of the A. S. A. E. Committee on Rural 
Power Lines, 


Mem. A. S. A. E. Associate Professor of Agricultural Physics, University of Minnesota 


As long as the companies are in this position we must ex- 
pect to find the companies somewhat disinterested when we 
talk to them about rural line extensions. On the other 
hand, the companies must solve this problem and give rural 
electric service or else the farmers will secure it by legisla- 
tion. Such legislation may be bad for both the utilities and 
the farmers unless this problem is properly handled. 

The contracts have been unsatisfactory to both the util- 
ities and to the rural consumers. For the past ten years, 
however, the rural consumer has had the best end of the 
financial deal. The method of handling the problem has 
been such, however, as to make the farmer distrust the 
utility company and he became dissatisfied, even though 
he had little reason for being so. 

There are several features that have been embodied in 
the different types of contracts that have made them un- 
desirable. I shall refer to a few of these features. Some 
contracts are for three to five years. This is very unfair 
to the farmer, and it is also a source of loss to the utility. 
Some utilities have used it, so that they-could crawl out 
from under the liability, if they had made a poor gamble. 
Both parties lose financially and such business projects 
widen the gap of distrust between farmers and urban com- 
panies. Several contracts have embodied the same rates 
for rural consumers as were used for urban consumers. 
Even though the farmer constructed the lines, this is poor 
business for the utility and sooner or later the utility must 
quit or crawl out from under such service. In many cases, 
no contracts are used at all, and the utility company in- 
variably incurs the ill will of the rural consumers when 
they find that it is necessary to raise the rates for rural 
service. 

The better type of contract for rural electric service 
will state the method of building the line, it will state how 
the rates are to be determined and it will put both of these 
on such a basis that the business will be profitable to the 
utility company. A properly devised contract will there- 
fore solve the four phases of this problem as seen from the 
farmers’ viewpoint, and it should eliminate the gambling 
element for the utility. I cannot say that such a contract 
will make it profitable for the farmer to use the electricity. 
The time available will not permit of a discussion of this 
phase of the subject. However, I wish to say this much. 
The urban residence users of electricity pay more for it 
for lighting and convenience purposes than they did for 
such service before the day of the electric light. The 
farmer has just as much a legitimate right to have electric- 
ity to make his home a happier, more healthy, more modern 
place in which to live as does the city man. He does not 
have to buy electricity for residence purposes on the same 
basis as a city factory, that is, on an economic basis. Elec- 
trical energy is a costly form of energy and the method of 
distribution is costly, so that the users of electrical energy 
must expect to pay more per unit of energy in this form 
than in the chemical form, as in coal. 

It is quite obvious that the financial considerations in a 
contract are the most important parts of the contract. The 
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method of building and financing the rural extension, the 
method of determining the monthly charge, and the size 
of transformer and method of handling power problems are 
the most important points to be considered in a discussion 
of rural electric service. 

There have been several methods used by the different 
utilities for constructing and financing the rural extension. 
The extension may be financed entirely by the utility, part 
by the utility and part by the farmer or entirely by the 
farmer. It appears to be impracticable and in most cases 
impossible for the utility to finance the rural extension. 
The cost is so great that most utility companies could not 
handle the financing. If the utility finances the line, then 
it must be deemed reasonable for the farmer to demand 
service if he is willing to pay the rates. This might em- 
barrass the company and cause many legal controversies. 
The utilities would have to sell securities to finance the 
line, and the hazards of rural service are such that secur- 
ities issued to carry out rural extensions might endanger 
the stability of the whole issue of stock made by the util- 
ity. This would often prove undesirable for the farmer 
because he would often-times have to pay a larger interest 
return on the money that someone else invests in this rural 
extension, than he receives for money invested in his own 
business, or for money that he can borrow to use in his 
business. The utility is also running a large risk in this 
method of financing. While the contracts may bind the 
rural consumer for a certain number of years to use the 
service, yet in times of agricultural depression, and when 
farms are sold or rented, we know that farmers will discon- 
tinue the service out of dire necessity. It will be impos- 
sible for the utility to collect adequate damages if any at 
all under such conditions. 

Some utilities have asked the farmers to pay the differ- 
ence in cost between the cost of constructing the rural ex- 
tension to serve him from what the cost‘of serving him 
would be if he were an urban dweller. Such companies 
usually estimate the cost of serving an urban consumer as 
being equal to twice the annual return from the consumer 
based on the energy sold at urban rates. This is a very 
fair method, but it is haphazard, a gamble, and has noth- 
ing in particular to commend it. 

The most practicable way and the method that is used 
the most is for the farmer to finance the rural extension. 
The farmers are, in most cases, willing to do this and it has 
many features to commend it. If the farmer gets electricity 
from a private plant, he must finance it, and why not 
finance it for power line service. This method makes the 
monthly charge smaller than the other methods; the utility 
is not embarrassed financially; the farmer can secure serv- 
ice when he is ready to finance the line, and many legal 
tangles are obviated. There are many methods used to 
carry out this way of financing the extensions. In some 
cases the farmers pay cash; in some cases they give notes 
payable at some future time, and in several cases they have 
bought stock in the utility equal to the cost of the exten- 
sion. The first method, that of paying cash, appears to be 
the best. If the utility has money to build the line, they 
might carry the farmer’s note. However, it is usually bet- 
ter for both if the farmer secures his loan from his banker 
or loaning company. The last method, that of buying se- 
curities, has proven to be bad business. It is poor manage- 
ment to mix the financing of the line with the service end 
of it. It has no advantages to either party, and it has 
several disadvantages to both. It has all the disadvant- 
ages to both. It has all the disadvantages of utility finance 
ing, combined with other faults. 

If we accept the statement that the farmer should 
finance the line there yet remains the question, What 
method shall be used to construct the extension? It may 
be built (a) by farmers in a co-operative manner and then 
turned over to the utility for operation and maintenance; 
(b) by a contractor hired by the group of farmers and then 
turned over to the utility; (c) by either of these first two 
methods and be retained by the cooperating group, who 
buy electricity wholesale and retail it to the members of 
the group, or (d) by the utility, retained, operated and 
maintained by them, but financed by the — group 
of farmers as individuals. 
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If the rural extensions are handled by either of the first 
two (a) or (b) the lines are usually poorly constructed. 
If either of these methods are to be used, the utility should 


refuse to take over the lines unless they are built according 


to specifications given by the utility company. In any case 
these lines are generally more expensive for what the con- 
sumers get than they would be if built by the utility. The 
third method (c) offers the same objections as the first 
two methods, and it is much more difficult for the produc- 
ing company to control the type of construction. It may 
be argued that the farmers can reduce the cost of the line 
by building it themselves according to specifications. The 
Greenville Electric Company uses this method. It is said 
that the farmers need no engineering advice. If this is so 
then in any case the company is not entitled to fees for 
engineering services. The utility may hire the farmers, or 
buy poles from farmers, so that the farmer can realize on 
his labor and material just as well when the utility builds 
the line as when the farmers do. In fact one company at- 
taches an exhibit to their contracts which gives the rate of 
pay allowed for hauling, digging holes, boarding workmen, 
ete. 

The third method (c) also involves other undesirable 
features. The destruction of the line in cases of storm 
might cause a serious financial problem for the members. 
By this method, the group of farmers take over all legal 
and technical phases of a public utility, while they are not 
equipped financially or with technical assistance to assume 
such responsibility. This case brings up the deplorable re- 
sults of farmer-owned telephone lines. It appears that any 
one of the first three methods are so undesirable for the 
utility and so unsuccessful for the group of farmers that 
they should be discontinued and abandoned. The last 
method (d), that of having the lines built by the utility, is 
the one that gives the best results at a minimum cost and 
eliminates all community quarrels and legal battles in- 
cident to the other methods. I firmly believe that all pub- 
lic service should be handled by public service corporations 
and not by quasi-public cooperative agencies. 

If we agree that the rural extension is to be built by the 
utility and financed by the farmer there still remains the 
question, How shall the amount of money that the farmer 
shall pay be determined? Some of the utilities, and some 
of the contractors building lines for groups of farmers have 
used a so-called connection charge of $400 to $600. This 
charge is a gamble. It tends to create distrust. It is 
used by shyster contractors to make a good haul on con- 
struction and then get off the job. It appears that the 
really fair way to do this is to make the charge on an 
actual cost basis. This removes the element of gamble 
from the utility, and the farmers are better satisfied. The 
determination of the cost of such rural extension, however, 
involves several problems. 

The cost of the rural extension involves more than the 
cost of labor and materials for construction. Some of the 
contracts allow about twenty-five per cent additional cost 
to take care of overhead, engineering costs, office expense. 
freight, cartage, etc. If the freight and haulage are figur- 
ed in the actual costs, as may be, tehn it appears that 
twenty per cent of the cost of materials, and labor is suffic- 
ient to allow for other expenses, office help, and conting- 
encies. In regard to the financing of the extension there 
still remains a question as to how the total cost is to be 
distributed among the rural subscribers. The railroad 
commission of Wisconsin in a decision given May 17, 1920, 
states, ‘‘While strict justice seems to demand that no con- 
sumer should be required to pay more for an electric ex- 
tension as the member of a group than he would as an 
individual subscriber, a rural extension should so far as is 
practicable be considered a community enterprise in which 
all will benefit equally.’”’ I agree with this statement. The 
subscriber living nearest to the substation, if this distance 
is less than the average distance between farms is ordin- 
arily the only one that does not readily agree to this sent- 
iment. It is necessary in most cases to make the building 
of a rural extension a community enterprise. Otherwise 
if one man is at a considerable distance from the nearesi 
neighbor where service may be secured, he might prevent 
all beyond him from securing service by refusing to build 


ni 


eam 


TPT IO 


iia nina atin 


br ue 


7 te % . ieee eS a , 
oe bay ‘ i oe Peri meee al a 7 4 iF ss Ges a? Mer Lk: at 7 2 = 
eS CCC... — - - 
pepe : 
ime 
setae ge ee PS Nove 
eGo * a 
eas. 
ease 
oes: his 
netey utili 
Seis 
Baers. tensi 
es Pd by a 
ee z spok 
bee low- 
— ties 
a SS equi 
= = om 
c : s if tice. 
Ce ae labo 
ae a ' 
ee plice 
Bo see rate 
.s } cau! 
Eh) 2008 reas 
rae Eg f- 
selene how: 
ay ’ he ¢ 
Bh SEs | ; 
me 4 anot 
ee this 
in , 
eee q final 
a we § 
i is n 
ae : for 
PO Ga T 
i elec 
Soe 7 eb 
e Ee. 
a edu 
a mo! 
ee of t 
Rics bec: 
pes, ig Se) 
> 1 
i | hig! 
che age, min 
Bae and 
eee latt 
Boss gan 
a od 
2a if v 
Cee Lig 
Sane, to 1 
oe Pee sot 
aera q so t 

8 ser 
pes i 
ios -~ 
Wee ys | 
bee — 
ee ies 
eae him 
pC in 
Ses. ? 
C5, “ee he | 
ft. ee ser) 
ee mir 
es | of 1 
ao 1 
Boers is 1 
ee It y 
a. he 
ae; as | 
ines hil so 
eee 
ies: ma 

a - 
nee iit i tha 
eh ; 

— : It i 
ee abl 
Pe a ee. 

Ae ey thi: 

eas the 
Qurta iE hen 
Hee enc 
dbo hoi 
Poa to 
7 ea 7 
bee 4 use 
aren 
eae ; dur 
a “eh : ; 
eee (se 
ae per 

meer ° 

ce nu’ 
oe 
oe nu 
ean.) 
aces eg hoi 
Pik hence , 
ee mu 
fe are : 
sc 
— : 
es : 
g a “Bs Si 2 mal ‘ peers 5 . 
ag heir os si oe er eT RN eT a ree = ni - 
a ie 
ees L 

Zs > 
os ee 


November, 1923 


ei: 


his part of the line. The others must help out. Most 
utilities and farmers have accepted the idea that the high 
tension line of the rural extension must be financed equally 
by all consumers. This part of the extension is frequently 
spoken of as the general equipment. The transformer and 
low-tension line is called the local equipment. Some utili- 
ties believe in making individual charges for the local 
equipment. This is logical enough, but difficult to prac- 
tice. The material costs can be determined readily bi the 
labor and other charges can only be estimated. This com- 
plicates the cost accounting for the extension and also the 
rate determination is complicated. Since the cost of local 
equipment will vary but little in most instances I see no 
reason why this cost should not be borne equally by all the 
consumers. There is a certain problem involved here, 
however, that calls for a solution. A certain farmer may 
be a quarter-mile away from the high-tension line along 
another highway. He has a right to secure service from 
this line, but is it just to call on the other members to 
finance his long length of low-tension line. I believe that 
we should discriminate in this case and ask the farmer who 
is not close to the high-tension line to pay the extra cost 
for his low-tension line. 

The next most important consideration in giving rural 
electric service is the determination of the monthly charge. 
We all know that it must be a high monthly rate, as com- 
pared to urban monthly charges. It will not take much 
educational work to convince rural consumers that the 
monthly charge must be high. It must be high because 
of the large depreciation on a costly line, a high mainte- 
nance charge, a poor load factor, a poor power factor, and 
because of large transformer and other line: losses. 

There are three methods of making that monthly charge 
high enough and they are: first, by a high rate and low 
minimum; second, by a nominal rate and high minimum; 
and third, by a low rate with a high fixed charge. The 
latter method is more satisfactory. It takes away the 
gamble from utility companies’ standpoint. The first meth- 
od of high rate and low minimum is bad and especially so 
if we are going to try the plan that the National Electric 
Light Association has tried to have put into effect, that is, 
to try to induce rural consumers to use enough electricity 
so that it will be profitable for the company to handle rural 
service. If we use a high rate charge it is going to be a 
difficult thing to induce the farmer to use more electricity. 

As an illustration, my own brother pays 15 cents a kil- 
owatt hour but he has a low minimum. You cannot make 
him see he should use more electricity to make it profitable 
to the utility compay, and you cannot convince him that 
he should use more electricity so the utility company could 
serve him properly, but he thinks he should use only the 
minimum. So we are certainly opposed to the first method 
of making the charge as high as it should be. 

'The second method, a nominal rate and a high minimum, 
is used a great deal, -but it is unsatisfactory to the user. 
If you use that method, the farmer will oftentimes be afraid 
he will run over the minimum. He will try to use as much 
as he can, but he is afraid of running over the minimum, 
so he will not use as much electricity as he should use to 
make it more profitable to him and to the company. The 
principal difficulty with this method is the low minimum 
that most companies have used and the high minimum that 
it is necessary to use in order to make rural service profit- 
able to the producing company. 

Another difficulty is that it is nearly impossible to make 
this charge equitable to the small and large consumer at 
the same time. The average minimum is four or five 
dollars. This is not enough. The rate can be made high 
enough so that, if a consumer uses, say, 20 or 30 kilowatt 
hours more than his minimum, his service will be profitable 
to the utility company. On the other hand, the man that 
uses his minimum amount only is a liability to the pro- 
ducer. If the minimum amount is placed high enough 
(seven or eight dollars), then the difficulty is that the rates 
per kilowatt hour cannot be made high, so the minimum 
number of kilowatt hours must be large. A very large 
number of consumers will not use the 40 or 50 kilowatt 
hours as required to consume all of the value of the mini- 
mum charge, and they are dissatisfied customers. Also, 
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with such a high minimum charge it is nearly impossible 
to give a proper energy rate above this that will give a 
consumer who uses 80 or 100 kilowatt hours the proper 
charge. His cost will practically always be too high. The 
whole scheme discouraging to the consumer to get him 
to accept the contract. 

The third method of making a low rate with a fixed 
charge seems to me to be the desirable method of handling 
it. In the first place, you can use a fixed charge per month 
which will be considerably lower than the minimum charge 
would be under the second method just discussed. This 
is a help in getting farmers to take the service. If the 
rate is very low, it would not be hard for us as agricultural 
engineers to go out to the farmer and say it is desirable 
and profitable for him to use electricity in his chicken coop 
for lighting purposes to make the hens lay more, or on his 
pump to increase the water supply for his cattle. This 
fixed charge we believe should be high enough so that it 
will be profitable for the utility company whether the man 
uses no current or whether he uses 500 kilowatt hours. A 
minimum charge cannot be worked out on that basis, but 
a fixed charge can be made so it takes care of everything 
up to the overhead on the generating equipment, office ex- 
pense, and the supply of energy. It will take care of all 
fixed charges on the rural extension line for utility com- 
pany’s service. The energy rate can then be made the 
same as the energy rate charged in the urban communities. 
We all recognize that the rates charged for electric service 
in the city consists of an energy charge plus a charge to 
cover the cost of interest, taxes, maintenance, and general 
overhead on the generating equipment and transmission 
lines. If it is fair for those fixed charges to be included in 
the energy rate to urban cunsumers, then the same fixed 
charges can be included in the rate for rural consumers. 
There are some advocates who propose that the fixed 
monthly charge for rular consumers should include all 
fixed charges on the rural extension line plus such 
charges on the transmission line and on the generating 
equipment, and that the kilowatt hour rate should be an 
energy charge only. This sounds good, but many of the 
smaller companies do not know what their energy charge 
should be. They know what rates they must get for their 
service at it is given in urban districts. It is much simpler 
for them to charge the same rates for energy to rural 
consumers. There is also another distinct advantage in 
using the urban rates. The urban rates, in most cases, 
are under the control of state commissions. These rates 
must be just. It would be quite difficult for the commis- 
sion to determine what energy charge would be just for 
the rural consumers. This woud kive the unworthy utility 
companies a chance to charge a high energy rate to rural 
consumers. The same rate for both rural and urban con- 
sumers will also keep both customers better satisfied than 
will differential rates. 

It seems to me then that there are still a few points on 
which we need considerable investigation concerning con- 
tracts. One point is the question of ownership of the 
line from the transformer to the farmer’s house. Some of 
the companies do not feel that this part of the line should 
be owned by the company because the posts and lines are on 
private property, and some companies believe that the 
farmer should put up the line from the transformer to the 
house. There is one point that must not be lost sight of, 
and that is, if any maintenance has to be taken care of on 
that line whether 650 feet or 150 feet, the utility company 
should take care of the maintenance because it is their 
service, and if that part of the line is poor and blows out 
transformers it is bad for them. Therefore, they should 
take care of the maintenance on that part of the line. If 
anyone is injured on that part of the line undoubtedly the 
utility company would be held responsible for it. It seems 
to me that the only way to handle the proposition is for 
the utility company to put up that part of the line and 
maintain it and retain title. 

Secondly, the question as to the size of transformer will 
bear investigation. This has been creating some disturb- 
ance among the farmers since they are getting wise to the 
situation. I know of one case where one consumer on a 
rural service line has a 15 kilovolt-ampere transformer 
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while his neighbor has a 1 kilovolt-ampere transformer, 
and they are charged the same rates with the same min- 
imum monthly charge. This is certainly unjust. The 
transformer core loss in the case of the large transformer 
is about 60 kilowatt-hours per month. This is about twice 
as much as the average rural consumer uses per month, and 
it is more than the consumer who had the 15 kilowatt-am- 
pere transformer used during some months. Who paid 
for this loss? Evidently it must be the other customers of 
this company but it should have been paid for by the man 
who usés the large transformer. It is evidéntly unfair to 
make the other consumers pay for this loss, and it appears 
to me that it is poor economy to have this loss paid 
for by any one. This is equivalent to wasting about 300 
pounds of coal at the generating station, besides the labor 
of employees and the wear and tear on the generating 
equipment. Can we not devise some method so that a uni- 
form sized transformer can be used by nearly all rural cus- 
tomers for lighting purposes. If there are some customers 
who desire to use large motors of 10 to 15 horsepower for 
cutting silage, sawing wood, or grinding feed, or if they 
desire to use a two or three-kilowatt capacity stove, then 
why not use an extra transformer for this purpose. This 
transformer might be cut off from the “high” line when 
not in use and conserve the energy that would otherwise 
be lost. 

If a large transformer of 10 or 15 kilovolt-amperes capac- 
ity is used and left connected to the line, at what rate 
should the consumer be charged for the transformer core 
losses? Some utility men claim that the charge for this 
energy should be a fuel charge only of say one or one and 
one-half cents per kilowatt hour. They say that the other 
costs of generating the electricity such as labor, deprecia- 
tion, fixed charges, etc., are just the same whether this loss 
is present or not. I do not agree with this. The actual 
cost of the transformer losses to the producing company 
will depend on the ratio of the amount of rural service as 
compared to the amount of urban service. If the amount 
of rural service is large, then the transformer losses may 
materially increase the depreciation on generating equip- 
ment and may require more labor. On the other hand, if 
the amount of rural service is small, then the transformer 
losses will not affect either the labor cost or the mainten- 
ance cost of producing the electricity. It appears to me 
that the better way is to conserve thfs loss through the 
large transformers rather than to waste it and pay for it. 

I have been working on a feasible contract based upon 
what we think the farmers should have and also based 
upon the knowledge we have received from the public util- 
ity companies: We would like to see something done to 
make rural electric service more serviceable to the farmer 
and profitable to the utility companies. _The contract form 
follows: : , 


INDIVIDUAL CONSUMERS ELECTRIC SERVICE 
FARM CONTRACT 


CONTRACT BETWEEN 
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hereinafter called the “Consumer”. , 
WITNESSETH: 


WHEREAS, The Consumer desires to receive electric service 
from the Company, and the Company desires to render such 
service, IT IS MUTUALLY AGREED as follows: 

FIRST: The Company agrees to furnish and erect all neces- 
Sary materials such as poles, crossarms, insulators wires, trans- 
formers, lightning arresters, switches, meters, and’ all labor for 


. 


“Volk 4, No. 11 


the installation of the line and all. electrical equipment complete, 
ready for connection to the Consumer’s wiring at his house. or 
some other building on his property where the switching and 
metering equipment may be placed. If said building is more than 
300 feet from the “high-tension” line where it passes the farm- 
stead of where it would pass if continued beyond this farmstead, 
then said consumer agrees to pay extra for this low voltage as 
provided in Section Five. 

SECOND: It is further agreed that the standard size of trans- 
former is not to be larger than 2 k. v. a. for each single rural 
consumer, but it may.be proportionately larger if more than one 
consumer is served from the same transformer. It is further agreed 
that if any consumer edsires to install electrical equipment of mare 
than 2 k. v.a. maximum demand, the Company shall install a trans- 
former of suitable capacity to supply the power under the con- 
ditions stated in Section Seven. 

THIRD: The Company further agrees to construct the line 
of good, sound material, in a workmanlike manner, and with a 
complete metallic circuit. The construction to be essentially ac- 
cording to the recommendations of the National Electric Light 
Association. , ' ¥ 

FOURTH: The Company agrees to assume all responsibility 
for keeping the transmission line in good repair, and in first- 
class condition and (except in case of unavoidable accident, violent 
storms, or some other cause beyond the control of the Company) 
to furnish the Consumer with twenty-four-hour continuous service 
on or before eighteen months after the date of signing of this 
contract, and that the current furnished is to be of sufficient 
potential to operate any appliances such as irons, washing 
machines, hot plates, toasters, vacuum cleaners, fans pumps, 
milking: machines, and any other electrical appliances, and that 
the voltage will not vary more than 5 per cent above or. 5 per 
cent below the normal at the primary of the Consumer’s trans- 
former. ; 

FIFTH: The Consumer agrees to pay to the Company his 
share of the cost of this extension, which is estimated to be 
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The cost of the extension for each Consumer shall be determined 
by dividing the total cost of said extension less the total amount 
to be paid for excess length of low tension line, by the number 
of Consumers that are to receive service from the said extension, 
plus any charge for excess length of low tension line as determined 
under paragraph “e” of this section, plus any charges resulting 
from the installation of larger transformer as determined under 
Section Seven. The total cost of the extension shall be deter- 
mined by the Company, and shall be determined as follows: 

(a) The cost shall include the purchase price of all materials 
and labor required for the distribution, erection, and the installa- 
tion of all poles, cross arms, insulators, line hardware, switching 
and protective devices, transformers, and other materials, neces- 
sary for the erection ofthe distribution system complete from the 
point of origination of this extension as stated in Section Fvie to 
the switching equipment located on the property of each of the said 
Consumers, who are subscribers to this extension, except as noted 
in Section One. 

(b) The cost shall also include all moneys paid out by said 
Company for the right-of-way permits, freight, cartage, ete. The 
Company must use diligence, however, in keeping the freight and 
storage costs as low as possible. 

(c) The cost shall also include an item to cover purchasing 
expense, engineering and office service, promotion, general over- 
head, clerical labor and contingencies. This item shall not ex- 
ceed twenty per cent of the cost of materials and labor as de- 
termined under paragraph “a” of this Section. The time and 
labor cost involved in these items shall not be counted as labor 
under paragraph “a’. 

(d) ~The cost of the metering equipment shall not be considered 
in determining the cost of the extension, as such equipment is 
to be provided: and ‘paid for by the Company without expense 
to the Consumer. 

(e) The Consumer agrees to pay fifteen cents (15c) per foot 
for all line in excess of 300 feet, if the ‘distance from the high- 
tension line to the switching equipment placed in his buildings 
is more than 300 feet, in addition to the other costs as determined 
under this Section. 

SIXTH: The Consumer agrees to pay the Company sixty per 
cent of his share of the estimated cost of such rural extension 
within twenty days after he is notified by the Company that they 
are realy to construct the extension. 

If the construction cost, as determined under Section Five, 
paragraphs ‘a’, “b’, “c’, and ‘d’’, exceeds the estimated costs, 
the Company shall pay twenty per cent of the amount in excess 
of the estimated cost and the Consumers shall pay eighty per 
cent of such excess in actual cost. ; 

The Consumer further agrees to complete the payment of his 
share of the cost of the extension, as determined under Sections 
Five and Six within ten days after the Company notifies him that 
the Company is ready to make service connection. 

It is further agreed that the Consumer or Consumers shall be 
given the privilege of having an audit made of the Company’s 
books on the cost of construction on this rural extension, pro- 
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viding’ such Consumer or. Consumers pay the cost of such auditing, 
and providing further that a written request for said auditing 
must be made to the Company within’ one year from the date 
of conipletion of this extension. © 

SEVENTH: The Consumer further agrees that, if he desires 
a transformer larger. than 2 k..v. a. capacity, he shall elect one 
of the following options and pay the cost accordingly; these 
options shall be held open to the Consumer during the life of 
this contract: 

The Company agrees to install a transformer of............ x; S: B. 
eapacity in place of the standard size transformer. 

The Consumer agrees to pay the difference in cost between the 
cost of the transformer adopted as standard for this extension 
and the cost of the size he desires, together with any extra cost 
for protective devices, cr pole and liine hardware. The Consumer 
agrees under this option to pay a fixed charge of 25c per month 
for each kilovolt-ampere of rated capacity that his transformer 
exceeds 2 k. v. a., in addition to the charges determined under 
Section Hight. 

The Company agrees to install a transformer olf................ x. ¥. 
capacity in addition to the regular transformer. Such transformer 
shall be connected through a high tension switch and metered 
on the high line side. Such switch shall be made so that it 
may be operated from the ground without danger, and so that 
it may be locked, open or closed. : 

The Consumer agrees:to pay the cost of such extra transformer 
and accessory equipment with the exception of the meter which 
is to be provided by the Company, such cost to be determined as 
for the whole extension under Section Five. Power only shall 
be used from this transformer, and the Consumer shall pay the 
power. rates as specified in Section Hight, for electricity metered 
by the high line meter. . 

EIGHTH: ‘Whenever the current is turned on, the Consumer 
agrees to pay for service at the following rates: 

LIGHTING RATES :— 

i. <A fixed charge. A fixed charge equal to nine-tenths of one 
per cent of the cost of the extension to the Consumer, per month, 
to be paid to cover cost of maintenance, depreciation, meter read- 
ing, insurance, line loss, and demand charges. 

2. Urban charge. The electricity as metered shall be paid for 
at the current rates charged for service in the urban community 
where the extension originates. 

POWER RATES :— 

All electricity used for power punposes and metered by the high 
line meter shall be paid for at the same rates as charged for 
power in the urban community where this extension originates. 

NINTH: It is further agreed that if an additional Consumer 
desires connection to an extension, and can be connected in such 
a manner that the cost of the line extension required is less than 
the cost to the individual Consumer of the original extension, 
the new Consumer shall pay to the Company a connection charge 
equal to the cost per Consumer of the original extension, and the 
Company shall make connection and render service. The differ- 
ence between the connection charge and the actual cost of the 
line extension required to serve the additional Consumer shall 
be refunded proportionately to the Consumers of this extension 
including the additional Consumer. If the actual cost of the line 
extension required to serve the additional consumer is greater 
than the cost of construction per Consumer of the original ex- 
tension, then said additional Consumer shall pay the actual cost 
of his line extension. ¥ 
- TENTH: It is agreed that the Consumer is not to resell any 
of the electricity. It is agreed the Company shall use diligence 
in constructing the-line so as to minimize the possibility of in- 
terference with any telephone lines in the vicinity either while 
building the line or after it is placed in operation. 

ELEVENTH: This agreement shall continue in force for. a 
period ;of twenty years commencing when the Company first 
furnishes electric service hereunder. At the expiration of this 
period, the utility ‘shall renew this contract if the Consumer de- 
sires to have the service continued. Both the Company and the 
Consumer reserves the right to have the fixed charges changed in 
the renewal contract if they can show cause why such charges 
should .be either increased or- decreased, 

2. This agreement shall terminate and shall not be binding 
upon the Consumer unless material is delivered’ on the ground 
and actual construction started within a period of one year from 
the date of signing of this contract. 

This agreement shall be binding on the parties hereto, their 
heirs, executors, administrators, successors, and assigns. 


Signed .On the..........ccccvee aeons pikesees De iris sckccosd: ccssisansadbansseses 2 Me 
WITNESSES: 
eenerccecsveccesccccscesoossoccccecoetonseeesesseseseeccess” sccccnscesiccccsessasssocccessscesccscocess Consumer 
sssscdsthcssuapsesshneeanaenisaess tasedereeseesenerensseesens — sesnssssessassessesesseesseseeensesseeeess CONSUMEY 


Discussion of the Contract 


Under the First Section, the qualification, “if said build- 
ing is more than 300 feet from the high-tension line where 
is passes ‘the farmstead or where it would pass if continued 
beyond.this farmstead, then said consumer agrees to pay 
extra for this low voltage. extension,” is made. I believe 
that all the customers living along a-rural extension should 
get the service for the same cost providing they install the 
Same sized transformer. However, there are always some 
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who may live off on a side road some 600 or 700 feet from 
the road where the high-tension line runs. It is obvious 
that these people should have an opportunity to secure the 
power line service, but should the other people along the 
route of the high line help. pay the cost of carrying the 
electricity out to these people who are not directly on the 
line? Ithink not. In fact, there would arise considerable 
dissension if the party was, say, 2,000 of 2,500 feet away, 
and the cost was distributed over oll of the consumers. A 
man that is 2,000 feet from the high line should pay the 
extra cost for the 1,700 feet of low tension line in addition 
to his proportionate share of the cost of the whole exten- 
sion. This part of the line would be built by the company 
and owned by the company the same as any of the rest of 
the line, but instead of distributing the cost, the consumer 
pays for his length of low tension line over and above 300 
feet. I have taken 300 feet as a rather high limit, but it 
should be long enough to include practically every farm- 
stead along the high-tension line whether close or remote 
from the highway. 

The reason for stating a standard size transformer of 2 
k. v. a. is so as to allow for either a 1k. v. a. ora 2k. v.a. 
on 2300-volt lines, and also for a 1.5 k. v. a. on 6600-volt 
lines. In the first part of my talk, I gave my reasons why 
I believe that we should adopt a standard size transformer 
for each rural extension, and that this size should be small. 
You will note that provision is made for those consumers 
that desire a larger transformer. This clause is good ad- 
vertising as it shows the farmers that the company is try- 
ing to treat each one on an equal basis. 

In the last part of the Fourth Section, there is a clause 
that may bring out lots of objections from the utility men. 
Note, however, that the stated regulation at the primary 
of the consumer’s transformer. If the consumer is foolish 
and overloads his transformer so that his lights are poor, 
then this does not give him any come-back at the com- 
pany. This close regulation is not hard for a producing 
company to secure. The central station that is trying to 
give good service has nothing to worry about because of 
this clause. The purpose of this regulation is to trap the 
shyster distributor of electrical energy who builds a poor 
line, extends it for 30 or 40 miles, and overloads the sub- 
station transformers. I know of lines on which only about 
two farmers can run milking machines at the same time. 
The others have to wait until they can secure a proper po- 
tential to run the motor at a sufficiently high speed to give 
good service. This type of service is obviously rotten, and 
is not what a farmer should get when he pays for real 
service. The purpose of this clause is to prevent such con- 
ditions. It is no hardship upon a central station that has 
its rural lines properly equipped and not overloaded. The 
listing of numerous appliances in this section is for adver- 
tising only. 

Under the Fifth Section, paragraph ‘‘b,’’ you will note 
that we have included the cost of the right-of-way and cart- 
age. This will usually result in the farmers giving the 
right-of-way permits without cost. The hauling is fre- 
quently done by the farmers and they will usually be glad 
to do it at a nominal cost, if they are to pay such costs. 

In paragraph ‘‘c’’ there might be some question as to 
whether the 20 per cent is high enough. It appears, how- 
ever, to be high enough when freight and cartage charges 
are charged directly as costs. We do not want the sky as 
the limit. The farmers need some protection against un- 
scrupulous contractors, and against men who want to get 
rich quick. In a later paragraph you will see the reason 
why this is made 20 per cent. 

In paragraph ‘‘e’”’ of this Section, the cost of the low 
tension line is placed at 15 cents per foot. There is nothing 
stated in this paragraph as to whether this low tension ex- 
tension is a two-wire line, or a three-wire line as used for 
3-phase service. The 15 cents per foot will certainly cover 
the cost for a two-wire line, We assume that in most cases 
this will be a two-wire line, and it will nearly cover it, if 
not entirely do so in many instances, for a 3-phase line. 

Someone has suggested that this should be made the actual 
cost. This cannot be done. The material should be bought 
right with the rest of the material for the extension. The 
labor and overhead costs for this part of the line could not 
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be determined. It could only be estimated. It does not mat-_ 
ter much if this amount is not exacty correct. If the amount 
is too high, it will be a small contribution to the other con- 
sumers, and if the amount of 15 cents per foot does not 
cover the whole cost, it will take but little from the others 
to make up the deficit. No one of the consumers or even 
the contractor will ever know whether it is or is not 
enough. 

In the Sixth Section, in the first paragraph, we have 
stated that the consumer shall pay 60 per cent of the esti- 
mated cost of the extension before construction begins. 
This is in order to finance the building of the line. The 
central station producing company cannot usually finance 
the rural extensions even while building. It is fair, how- 
ever, to ask the company to do a part of the financing 
during the construction period. This will have a tendency 
to cause the company to keep down construction costs, 
and it will also protect the farmers to some extent in case 
the company should fail during the construction period. 

In the second paragraph of this section, we have put 
in a clause to curb the ambitions of the unscrupulous 
company to become-rich by getting the farmers to sign 
contracts with low estimates and then run up the costs 
so that the utility company makes a handsome profit. 
We want the estimates high enough so that the farmer 
is not dissatisfied ‘when he finds what the actual cost is. 
It is always much better for the company to have the 
actual cost’ even below the. estimate if possible. You se- 
eure the confidence of your customers, and all amicable 
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business relationships are based on confidence. Some have 
suggested that the company should pay as much as 40 
per cent of the excess of the actual cost over the estimated 
cost. This seemed to us to be unfair, and we chose the 
20 per cent because of allowing the company to add 20 
per cent of the actual cost as overhead. In other words, 
if the utility tries to make the cost high by adding over- 
head, this will not allow them any overhead on the cost 
if it exceeds the original estimate. 

The Seventh Section is the one concerning which we 
have our gravest doubts. As I stated earlier in this dis- 
cussion, I would like to secure some way of making the 
man who has a large transformer connected to the line 
pay for his transformer core losses, and under Option 
One, I believe that we have a way of doing this. We are 
not sure that the method suggested in Option Two is 
feasible or practicable. Some utility men tell us that it 
is and others say that it is not. I am not sure but that 
the cost of upkeep, interest, and depreciation on such 
equipment might equal the charge for loss of energy as 
given under Option One. If any one has information on 
this, we would be glad to secure such help. 

There is undoubtedly a lot of opposition to the use of 
meters on the high tension side of the transformer, al- 
though some are so used. We have suggested that the 
larger transformers might be controlled through a switch 
operated by overload and underload circuit breakers on 
the small transformer. The meter could then be placed 


(Continued on page 183.) 


Efficiency of Storage Batteries’ 
By A. G. Tyler 


Assistant Professor of Agricultural Engineering, University of Minnesota 


HE efficiency of storage batteries such as are commonly 
used with farm lighting plants has been determined: 
many times in the laboratory, but the efficiency of 

such a battery under actual farm conditions and how it is 
affeeted by age is not so generally known. These are 
things. that the farm users of unit electric plants are 
naturally interested in and about which they want reliable 
information. It was for the purpose of finding out what 
the efficiency of storage batteries is under actual farm con- 
ditions that a series of efficiency tests were made at the 
University of Minnesota. The tests were not extensive but 
served to give an idea of what efficiency--could reasonably 
be expected. 

. We have completed -efficiency tests of three 32-volt lead 
acid batteries of different ages and makes, and the results 
are given in the following paragraphs: 

Charging and discharging was done through lamp resist- 
ances. The charging was done at a constant rate of 10 
amperes regardles of size or condition of battery, except 
that the rate was reduced as the charge approached com- 
pletion. : 

In most of the tests the discharge was. intermittent and 
at rates comparable with actual lighting conditions. In no 
case did the discharge rate exceed the allowable discharge 
rate for that particular battery. 

Records of input and output were obtained by voltmet- 
ers, and ammeter readings were taken at short intervals 
generally about 15 minutes apart. These readings were 
later converted into ampere-hours and watt-hours. 

‘In all cases the cells were kept in the condition and man- 
ner recommended by their makers. Owing to the compar- 
atively low rate of charge and discharge there was no ap- 
preciable temperature fluctuation in the individual cells, 
consequently temperature readings were not taken on the 
later tests. 


,; At the start and finish of the tests the batteries were all 
in good condition. 


* Part of the 1923 report of the Committee on Farm Home 
Conveniences. 
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Battery Test Information 


A B Cc 
Approximate ABE ........0.6...0. 3% years 2 years 3 months 
Approximate number of 
charges and _ discharges 
WUEOTO CORE acssscscrcdeccscsedessacce 55 25 3 
Capacity at 8-hour rate .... 80 80 160 
Capacity on intermittent 
discharge (stated by mak- 
MN, sins pip deci nate sceneennbssnesecns 110 115 240 
Gravity, charged ............c0. 1250 1250 1220 
Gravity, discharged ............. 1175 1175 1120 
Number of glass cells ........ 16 16 16 
Number of plates ..............+ 7 | 13 
"EDS OL PIBCD: ciincecesesdsconsssonss pasted pasted pasted 
Sediment (approximate) ..% inch % inch trace 


Plants A and C were carried through four complete 
cycles of charge and discharge and plant B through two. 

The efficiency was figured in two ways, on the ampere- 
hour basis and on the energy basis. It is to be regretted 
that most agents and dealers, either through ignorance or 
intent, claim their battery has such and such an efficiency, 
when in reality it is considerably lower. The difference is 
brought out rather strikingly in the following figures: 


Plant A (average of four) 


Ampere-hour efficiency ............ 73.25 per cent 
Watt-hour efficiency ......:........... 61.2 per cent 
Plant B (average of two) 
Ampere-hour efficiency .............. 76.3 per cent 
Watt-hour efficiency ....: weseseeeeeeO1.8 per cent 
Plant C (average of four) 
Ampere-hour efficiency ............ 86.1 per cent 
Watt-hour efficiency ................ 75.25 per cent 


While these tests were not extensive enough to furnish 
complete proof, they indicate that no battery, new or old, 
of the kind tested ever has an efficiency of much over 75 


per cent, particularlyy when handled as they generally are 
on the farm. 
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Standardization in the Implement Industry’ 
By Theo. Brown 


Mem. A. S. A. .E. Manager, Experimental Department, Deere & Company 


N considering standardization in its relation to the agri- 
I cultural implement industry, it must be borne in mind 
that there is a clear distinction between the words “‘stand- 
ardization”’ and ‘‘elimination.’’ 

“Standardization”’ means ‘‘to reduce to a standard’’ while 
“elimination”? means “to get rid of.’’ 

Along the lines of elimination, much has been accom- 
plished by the implement industry as a whole through the 
efforts of the National Association of Farm Equipment 
Manufacturers. This has resulted in the reduction ot 
styles, varieties and sizes of implements produced. This 
effort was started as a war-time conservation measure at 
the request of the Government, and has continued through 
the mutual agreement of the various manufacturers be- 
cause of its economic value to the industry. 

But standardization, as applied to agricultural imple 
ments, has a different function to perform. Its purpose is 
to bring economics through the reducing to a standard ol 
items which may be classed under (a) standardization ot 
parts and (b) standardization of materials. 

There are three stages to which this standardization may 
reach. ‘Starting at the bottom, the first stage may be con 
sidered-as that of the single manufacturing unit; in which 
case what standardization that may have been accomplished 
is usually the result of its years of experience. The parts 
and materials decided upon are those that have stood the 
test of time, and when new implenments are designed, these 
same parts and materials are used as far as possible. 

The second stage is that of a company built up of a 
number of separate manufacturing plants which have been 
brought under one general management. Here the prob- 
lem of standardization assumes complications and difficult- 
ies. Each separate unit is comparable to that considered 


as the first stage, which is that of a manufacturing unit. 


* Paper presented at the seventeenth annual meeting of the Society, 
Chicago, November, 1923. 


The four wrenches in the white background at the top were 

adcpted as standard by one of the leading farm equipment 

companies (Deere and Company) to replace the twenty-four 
different sizes und styles shown below 


In this case the separate units are more or less satisfied 
with the practices they may have used throughout the 
years of their existence. They naturally feel that the 
various parts and materials in their implements are as 
they should be 

The third stage may be considered as that of the indus- 
try as a whole. Here more and greater difficulties arise, 
but the field for accomplishment exists and important re- 
sults along the line of standardization in this third stage 
may be confidently looked forward to. Already a start has 
been made, for undoubtedly the industry will soon adopt 
the tentative standard of bolt and nut dimensions, worked 
out by a committee appointed by and representing the 
N. A. F. E. M. It is hoped and expected that this work 
will continue and a set of standards be worked out that 
will effect a substantial reduction of material inventories. 
Such will be the case if consideration is given to what can 
and what cannot be standardized. Also, if subjects con- 
sidered for standardization have enough careful study given 
them to assure that a standard can be created that will 
work out advantagéously. 

The subject of materials would be a fruitful one to start 
with, and some effective results could be expected along 
that line. But it must also be borne in mind that standard- 
ization should not go so far as to take individuality away 
from an implement, or to take away from its effective value, 
or stop development and progress. 

In order to gain an insight into the manner in which 
standardization has been approached by one of the large 
implement companies, it may be well to go somewhat into 
detail as to its method of procedure. 

The company in question is composed of a number of 
separate manufacturing plants, each producing a different 
line of implements. As each of these plants was in exist- 
ence long before they were brought together it can be seen 
that there must have existed a wide variance as to practice 
of design and materials. 

The task of creating a set of standards under such con- 
ditions is a difficult one, and the method of procedure is an 
important matter. 

A standardization committee was appointed whose duty 
has to do with the standardization of the manufactured 
product relating to (a) standardization of parts, (b) 
standardization of methods, and (c) standardization of ma- 
terials. 

This committee represents both the experimental and 
manufacturing departments and feels it is free to ask for 
help from any available source. 

This committee functions under the following method of 
procedure: 

1. Suggestions are to come from the various factories 
to the standardization committee covering work that it is 
thought should be done as to (a) Standardization of parts; 
(b) Standardization of methods, and (c) Standardization 
of materials. 

2. The standardization committee will go carefully over 
all suggestions and work out proposed standards. 

3. Samples of these proposed standards to be very care- 
fully worked up and sent to the various factories for their 
criticism or approval. (The standardization committee and 
the factories will work together to make the proposed 
standard acceptable.) 

4. When a proposed standard is acceptable and the pa- 
tent department has decided that the patent situation is 
clear, the factories will be asked to write a decision to 
adopt it. A copy of this decision will be sent to the stand- 
ardization committee. 

5. When all factories have sent in their decision, a 
standard sheet shall be prepared with a drawing or des- 
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cription of the newly created standard. These sheets will 
be numbered serially and will have the decision number of 
each factory using the standard. Factories to which these 
standards in no way apply will not be asked to write decis- 
ions and their names crossed off. Copies will be sent all 
factories and the patent department. 

6. The standard then set shall be lived up to on new 
construction and applied to current machines as soon as 
practicable. 

This committe has made progress and several standards 
have been worked out and adopted. To gain perhaps a 
clearer insight as to how this committee functions, it may 
be well to carry through the steps which have led to the 
adoption of one of its standards. 

The standard to be taken up in detail will be that of 
steei wrenches. To start with, it was suggested that the 
assortment of wrenches used by the several factories as 
equipment sent out with their implements was altogether 
too great. It was felt that a set of steel wrenches should 
be designed that could show a distinct saving not only in 
cost but also in variety. The standardization committee 
asked each factory to submit a complete set of wrenches as 
furnished by them, together with all information which it 
might be necessary to consider, for instance, as to where 
the wrenches were used and what size nuts, etc., they were 
to fit. When all of the wrenches and information was re- 
ceived a very careful study was made and a set of steel 
wrenches which could replace all the various wrenches sub- 
mitted was designed by the committee. Much study was 
given to the conservation of material by seeing to it that 
the design of each wrench was such that in blanking from 
a bar or plate there was the least possible amount of waste. 
Also considerable study was given to the size of each 
wrench to make it easy to use and strong enough for its 
purpose. This brought in the consideration of the analy- 
sis of the steel, particularly as to carbon, so that the light- 
est stock-consistent with strength and cost was decided 
upon. 

Also, consultations were held with some of the factories 
about these wrenches during the period of design. 

Next was figured the saving that these standardized 
wrenches would show over the different wrenches submitted 
by the factories. In every case some saving was shown and 
in some cases where malleable iron was used, the difference 
in cost was very considerable. 

The purchasing department was asked to give its ap- 
proval to the tentative standard as to the material decided 
upon, and the patent department also gave its approval to 
the design. 

The exhibit of wrenches with the tentative standard set 
at the top shows the variety which had to be considered. 

Enough sets of these new wrenches were made to sub- 
mit to each factory. With these wrenches was sent a 
carefully prepared letter which set forth just what the 
adoption of these steel wrenches would mean as to savings 
in cost and simplification of the line. A request was made 
for an expression as to whether this tentative standard 
would be acceptable or not. - : 

The purpose of this letter was to sell the proposition to 
the factories. Members of the committee also took it upon 
themselves to supplement this letter by personal interviews. 
In this way all concerned were eager for the adoption of the 
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This drawing shows dimensions and standard numbers of 
the four wrenches adopted as standard for the complete 
Deere line of agricultural implements and machines 


new standard and letters were received from all factories 
stating that this tentative standard was satisfactory. 

A standard sheet was then prepared giving dimensions of 
the wrenches and standard numbers were assigned. A 
copy of this standard sheet was then sent each factory that 
a decision might be issued to adopt the standard. Each 
factory issued such a decision and a copy was sent the 
standardization committee. The numbers of these decis- 
ions were then placed upon the standard sheet, which in 
turn automatically made an officially adopted standard of 
steel wrenches. 

In giving the above example of the method of standard- 
ization followed by Deere & Company, a procedure has been 
suggested which has worked out in a satisfactory manner 
with a concern owning and operating eleven individual 
factories, many of them located at a distance from each 
other, and each producing a different line of implements. 

The fact that these properties are owned by the same 
company, and commonly controlled by its executives, of 
course makes standardization easier than would be the 
case where an industry was involved. However, there is 
much in the plan suggested above that could be used in 
standardization work in an entire industry, insofar as the 
individual interests of the various companies involved, and 
a due consideration for the interests of the public, are com- 
monly affected. ‘ 

In standardization work in an industry, however, it must 
always be borne in mind that thorough protection should 
be given to individual initiative, inventive effort and the 
individuality of production which follows. This individ- 
uality should never be sacrificed for standardization or 
elimination. 


TOM ee MUTTON TITTUUUMUTTUTTIMBM TILIA MTITIT PULTE OTL LLLOELTHLLOOLLLLUTLLLLELUOLLL Lee OLULLLLLLULLLA Le LULL 


HE application of engineering principles to agricultural practices is advancing so rapidly 
that comparatively little information on this series of broad subjects has as yet been 
put into textbooks, handbooks, or reference books of any kind, but a wealth of valu 

able information for the farmer, the student, the teacher, the investigator, the extension 
specialist, the contractor, and the manufacturer is obtainable from the Agricultural Engi- 


neering and the A. S. A. E. Transactions. 


If information about a particular problem is not otherwise obtainable, it is the policy to 
refer such questions to individuals who have studied that particular problem. 

As is well-known rapid strides are being made in all lines of agricultural engineering. 
Only by regular attendance at meetings, and by active work on the committees and study 
of our Journal can the individual member keep abreast of this expanding profession. 

No one desiring to get ahead in his chosen profession can afford to hold himself aloof 
from active participation in A. S. E. A. affairs.—F. A. WIRT 
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Survey of Agricultural Engineering Progress 


A review of current literature on enzineering as applied to agriculture pre- 
pared monthly by Robert W. Truilinger, Mem. A. 5S. A. E., specialist in rural 
engineering, Office of Experiment Stations, U.S. Department of Agriculture 
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Effect of Pressure on Hot Water Circulation, F. B. Rowley. 
{Journal American Society of Heating and Ventilating En- 
gineers, New York, 29 (1923), No. 3, pp. 271-274, figs 4.] The 
results of studies conducted at the University of Minnesota on 
a small gravity hot water heating system to determine the 
effect of pressure on hot water circulation are reported. 

In genera lit was found that the effect of pressure on circu- 
lation is very slight, any difference being in favor of the pres- 
sure system, that is, a pressure at least equal to that of the 
open-tank system. The test results indicated that, while the 
water circulation was nearly the same at all pressures from 
zero to 30 pounds gauge, it was slightly less at zero pressure. 
The temperature drop between the riser and return lines was 
also slightly greater at zero pressure, indicating a slight de- 
erease in circulation if the pressure is reduced below that of 
the open-tank system. At 15 and 30 pounds gauge pressures the 
circulation. and temperature drops were practically the same, 
indicating no advantage in increasing the pressure over that of 
an open-tank system. , 

Test to determine the effect on circulation of pressure varia- 
tion during operation showed that the change in pressure dis- 
turbed the system, and in general the circulation was some- 
what increased by lowering the pressure and decreased by 
raising it. The decrease was attributed to the admission of 
cold water to raise the pressure since as soon as the boiler re- 


covered its normal temperature the circulation returned to 
normal. 


Investigations of the Duration of Life of Cholera Vibriones and 
Typhoid Bacteria in Septic Tanks at Batavia, P. C. Flu. [Mede- 
deelingem von den Burgerlijken Geneeskuvidigen Dienst Neder- 
landsch Indie, Batavia, No. 3 (1921), pp. 288-297.] Experiments 
conducted with several small sized septic tanks to determine 
the duration of life of cholera and typhoid organisms artifici- 
ally introduced in the tanks are reported. It was found that 
even under the favorable conditions due to high temperature 
the pathogenic organisms always appeared in the effluent from 
the infected tanks within a few hours after infection. It is 
concluded that the organisms which are suspended in the water 


are quickly carried away in the current that exists in the con- 
tents of the tank. 


Investigation of the Autopurification of Water in Large Reser- 
voirs Exposed to the Direct Rays of the Sun, P. C. Flu. [Mede- 
deelingen van den Burgerlijken Geneeskundigen Dienst. Neder- 
landsch Indie; Batavia, No. 3 (1921), pp. 298-315.] Experiments 
on the self-purification of water exposed to the sun which had 
been artificially infected with cholera organisms are reported. 
These indicated that river water which had been kept in a 
reservoir for one week showed an important reduction in the 
humber of bacteria per cubic centimeter. In a few cases the 
reduction was so great that the number per cubic centimeter 
fell below 100. Pathogenic bacteria, including cholera, dysen- 
tery, and typhoid bacteria, in this water disappeared, the 
cholera and dysentery after a few days and the typhoid bac- 
teria after a week. This purifying action is attributed chiefly 
to the influence of protozoa. The flagellates especially are said 
to multiply in the water and destroy the pathogenic bacteria. 
There was no purifying action in water treated with materials 
such as potassium cyanid, which killed the protozoa. The auto- 
purification was more rapid and more complete at temperatures 
of from 29 to 30 degrees Centigrade than at the mean temper- 
ature of temperate climates of 15 degrees, 


Estimation of the Constituents of Portland Cement Concrete, 
G. W. Burke. [Iowa Engineering Experiment Station Bulletin, 
Ames, 61 (1923), pp. 16, figs. 2.] The results of studies are pre- 

sented, the object of which was to devise a method by which 
the amount of the various materials used in concrete can be 

gail without having samples of the original materials at 
and. 

It was found that for great accuracy it is necessary’ to have 
samples of the original materials. Where these are not avail- 
able the silicia and calcium oxid contents of the cement must 
be chosen for average values of the commercial product, this 
being considered a reliable procedure. The presence of a large 
amount of finely divided clay, silt, or vegetable matter in the 
Sand will have a tendency to vitiate the results if based on the 
silica method alone. This, however, is not so true of the cal- 
cium oxid basis method, as poor sand does not seem to affect 
the results. 


The dehydration method was found to serve as an. accurate 


‘ce 


means for determining the weight of original materials and to 
make possible an accurate separation of stone and of a sample 
of sand for analysis. _ 

The silica content of sand-cement mixtures of samples of 
similar mix was not so uniform as the calcium oxid content. 
It is considered probable that either method may be used sa- 
tisfactorily on samples made from a good grade of sand, but 
that for samples containing a poor grade of sand the calcium 
oxid basis method will give the more reliable results. 


Insulation of Cold Surfaces to Prevent Sweating, L. L. Barrett. 
[Journal American Society of Heating and Ventilating En- 
gineers, New York, 29 (1923), No. 3, pp. 263-270, figs. 4.] The 
object of this paper is to establish a mathematical basis for 
determining the thickness of insulation required to prevent 
sweating on the surface thereof under various conditions of 
temperature and humidity, and to present curves of data from 
tests which will obviate the necessity of any mathematical 
work in making such practical determination. 


A Study of Side Draft and Tractor Hitches, A. H. Hoffman. 
[California Station Bulletin 349 (1922), pp. 113-1638, figs. 78.] 
A detailed analysis of the factors influencing and involved in 
side draft occurring with certain tractor hitches is presented 
in this bulletin, together with the results of a number of tests 
to confirm the analysis. 

It is shown that side draft is subject to all of the laws of 
mechanics that apply to forces in general, and is always pres- 
ent if the resisting force of the implement pulls to one side 
instead of parallel to the direction of motion of the tractor. 
It is stated that no hitch, patented or otherwise, can prevent 
side draft when the center lines of pull of the tractor and of 
the resistance of the implement are offset, and the hitch is to 
the center of a symmetrically placed drawbar. It was found 
that side draft may be reduced by making the total pull re- 
quired and the offset angle as small as possible. It was also 
possible to remove all side draft from the tractor and imple- 
ment by offsetting the hitch on the tractor drawbar so that the 
pull was straight forward from the implement. This pro- 
cedure, however, caused unequal loading of the tractor drivers. 

A bibliography is appended. 


A Self-Mixing Dusting Machine for Applying Dry Insecticides 
and Fungicides, R. E. Smith and J. P. Martin. [California 
Station Bulletin 357 (1923), pp. 497-505, figs. 3.] This self- 
mixing dusting machine is briefly described and illustrated 


diagrammatically and otherwise. Information on its operation 
and use is also given. 


Irrigation Investigations «(at the Irrigation Branch Station), 
R. P. Bean. [Washington College Station Bulletin, Pullman, 
175 (1922), pp. 54-59, figs. 2.] Data from soil moisture studies 
in their relation to methods and amount of application of 
irrigation water are graphically presented and discussed. The 
soil moisture studies were conducted principally in connection 
with border experiments, and soil samples were taken imme- 
diately before and forty-eight hours after irrigation. It was 
found that, generally speaking, most of the moisture was held 
in the first four feet. Only under exceptionally heavy irriga- 
tion did the samples show any pronounced increase in the fifth 
and sixth foot. The average results of moisture studies of 
670 soil samples are summarized, 4 

The results of a percolation: test to ascertain the rates of 
vertical and lateral distribution of moisture indicated that the 
lateral movement is very uniform and that under the conditions 
of the experiment a 24-hour run is sufficient for the irrigation 
moisture to meet the old moisture in a downward direction and 
also to meet the moisture in a furrow 36 inches away. 


Specifications for Leather Belting. [Philadelphia: Leather Belt- 
ing Exchange, 1922, pp. 11, fig. 1.] Specifications for use as the 
basis of purchase for miscellaneous sizes, single and double 
ply, of first quality vegetable tanned leather belting for general 
use and waterproof-dressed and waterproof leather belting are 
presented, which were prepared by the U. S. Bureau of Stand- 
ards and the Leather Belting Exchange. 


Report of the California Highway Commission. (California 
Highway Commission Biennial Report 1921-22, pp. 214, pls. 3, 
figs. 100.) This report contains an account of the activities 
and expenditures of the California Highway Commission during 
the years 1921-1922, 


_ Among other experimental data a report is presented of tests 
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of motor lubricating oils used in motor trucks by T. E. Stanton, 
Two paraffin base oils and an asphalt base oil were used in the 
tests. The results did not indicate any appreciable superiority 
of one grade over another. Although thinning out more rapidly 
the asphaltic base oil did not show any greater breaking down 
under high working temperatures than the paraffin base oil, 
nor was there a greater deposit of carbon. The viscosity after 
use did not increase or decrease-any more inthe case of one oil 
than in the case of another. There appeared to be somp prac- 
tical advantages in the use of the paraffin base oil where one 
grade of oil is to be used all seasons of the year and under a 
wide range of temperature since for normal temperatures 
above 40 degrees Fahrenheit this oil was less stiff than an 
asphaltic base oil of the same viscosity. There appeared to be 
no reason, however, why a lighter grade of asphaltic base oil 
can not be used in cold weather than in hot weather, 


Moisture Resistant Coatings for Wood. [Engineering News- 
Record, New York, 90 (1923), No. 14, p. 613.] The progress 
results of a series of tests being conducted by the U. S. Depart- 
ment of Agriculture Forest Service to determine the protection 
against moisture afforded by various coatings are briefiy pre- 
sented, 

Linseed oil was found to be quite ineffective in the absorp- 
tion tests, and five coats of hot oil followed by two coats of 
floor wax failed to give any great protection. Oil paints were 
found to form a film over wood which was very durable even in 
exterior locations. The laboratory tests showed, however, that 
such a film, although it may be continuous, does not prevent 
moisture changes in wood. Graphite paints and spar varnish 
were about as effective as the ordinary oil paints with the 
heavier pigments. Cellulose lacquers ranked somewhat higher 
than the foregoing materials in moisture resistance, and it is 
thought that they can be improved considerably by the addi- 
tion of solids since they are fast drying and form elastic films. 

Rubbing varnishes afforded considerably more protection 
against moisture than spar or long oil varnishes, which is 
attributed to the larger amounts of gum solids present in the 
rubbing varnishes. A heavy coat of paraffin or enamel coatings 
made by the addition of pigments such as barytes to ordinary 
varnish were about as effective as rubbing varnishes. 

A bronze coating composed of a cheap gloss oil and aluminum 
powder proved to be superior in moisture resistance to any of 
the coatings mentioned above. This mixture was very fast 
drying, permitting the application of three coats within half 
an hour. An aluminum-leaf coating was also highly efficient in 
preventing moisture changes in wood. For temporary protec- 
tion against moisture changes, vaseline smeared over varnish 


is said to be one of the most moisture resistant coatings yet 
tested. 


Tests of Tractor on Palm Oil, P. Gasthuys. [Bulletin Matieres 
Grasses, Institute Colon, Marseille, Paris, No. 2 (1923), pp. 49- 
63.] The results of laboratory tests of a tractor engine and 
field tests of the tractor on plowing and hauling, using crude 
petroleum and palm oils as fuel, are reported, the purpose being 
to show that palm oil may be used effectively and economically 
as a tractor engine fuel in the tropics. 


Some Uses of Ball and Roller Bearings on Agricultural Ma- 
chines. [Genie Rural, Paris, 16 (1923), No. 128, pp. 25-28, figs. 
16.) The more common uses of ball and roller bearings on 


tractors and other farm machines are briefly described and 
diagrammatically illustrated. ; 


Subterranean Water and Meteorologic Agents, P. Ototzky. 
[Annales Science Agronomique Francaise et Etrangere, Paris, 
39 (1922), No. 1, pp. 39-52.] This is a brief summary of the 
results of a large number of studies, presumably conducted in 
Russia before the World War, on subterranean waters, their 
origin, regime, and distribution. 

The studies of the relation of soil temperature and under- 
ground water, especially in wells, showed that whenever the 
temperature of the soil increased the level of the water rose, 
and vice versa. This relation was more pronounced when the 
water-bearing stratum was near the surface, and when the soil 
and sub-soil contained a large amount of fine material and had 
a high thermal conductivity, The influence of temperature 
changes in the soil appeared to be more marked when the upper 
layers of the soil were soaked with rain water. There was a 
noticeable daily and annual fluctuation in the level of well 
waters, the former being more visible in the summer. It is 
concluded that the soil temperature influences the water level 
in wells principally by changing the air pressure in the upper 
layers of soil, by the condensation of water vapor in the soil, 
= by changing the capillary tension of the underground 
water. 

Barometric pressure was also found to have an influence on 
the variations in water level in wells, both regular and ir- 
regular. As the barometer rose the water level in wells was 
lowered, and vice versa. The effect of barmetric pressure was 
more marked in the deeper wells, in the more compact soils, at 
the moment of change of pressure, and when the barometric 
gradient was high. 

Studies of the relation of subterranean waters to precipita- 
tion led to the conclusion that the theory of infiltration does 
not possess a sold, scientific basis. Researches on soil moisture 
and lysimetric and hydrometric observations are said to have 
shown that the infiltration of atmospheric precipitation to con- 
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siderable depths will take place only under limited and ex- 
ceptional conditions. Immediately following a rainfall or after 
a short interval, the level of well waters showed a considerable 
rise on a soil containing no colloids, and this also took place 
where an extremely dry layer of soil occurred between the top 
soil and the water-bearing stratum. The rise of water level 
was generally followed by a fall to its original elevation. It is 
concluded that the movement of the water level due to rain is 
caused not by the enrichment of the water bearing stratum 
with rain water, but by a change in the hydrostatic pressure of 
the soil gases at the level of the subterranéan water. This is 
contrary to the general opinion that rain causes an immediate 
rise in the level of subterranean water. It merely produces a 
depressing action on the water-bearing stratum. 

Observations made on snow-covered plains in the spring gen- 
erally showed a rapid and considerable rise in well waters, 
which increased with the rapidity with which the soil warmed 
up, with the moisture reserve in the soil, with the compactness 
of the soil, and with the depth of the water-bearing stratum. 
The rise commenced at the moment of melting of the last layer 
of frozen soil. After the maximum rise had taken place, there 
was a slow recession of well water level. 


Wind Pressure in Chimney Design, W. W. Christie. [Power, 
New York, 57 (1923), No. 12, pp. 438, 439.] Formulas for the 
determination of wind pressure in the design of chimneys are 
compared, and tabular data on wind velocity and base pressure 
are presented and discussed. 


Water Resources of California, P. Bailey et al. [California 
Department of Public Works, Division of Engineering and Ir- 
rigation Bulletin, Sacramento, 4 (1923), pp. 55, pls. 4, figs. 3.] 
This is a report to the state legislature of California, compris- 
ing the results of a state-wide investigation of water resources, 
with particular reference to their use for irrigation. It in- 
cludes sections on climate, water supplies and their utilization, 
and land settlement. 


Spark Advance in Internal-Combustion Engines, G. B. Upton. 
[Journal of Society of Automotive Engineers, New York, 138 
(1923), No. 2, pp. 111-121, 172-174, figs. 21.] In a contribution 
from the Cornell University a review is given of literature re- 
lating to the influence of the proper timing of the ignition on 
the proper functioning of internal-combustion engines, 

This is followed by an analysis of data which indicates that 
spark advance jis a relation of the explosion time to the speed 
of rotation of the engine. It is shown that the relation be- 
tween the progress of the explosion and the motion of the 
engine piston should be such that half the rise of pressure dur- 
ing combustion will occur at the dead-center position of the 
piston. Both theoretical and experimental analyses, however, 
indicate that one-half of the pressure rise occurs substantially 
at three-fourths of the explosion time. This is taken as the 
numerical basis for the relations of explosion time, engine 
speed, and optimum spark advance, 

The existing data relating to the explosion time is affected 
by the mixture ratio, the size of the combustion chamber, tur- 
bulence, dilution with dead or exhaust gases, and the tempera- 
tures preceding the explosion are reviewed. It is shown that 
density does not affect the explosion time. The factor com- 
monly supposed to be density, which demands an increased 
spark advance as the engine is throttled, is in reality dilution 
with exhaust gas, which increases as the throttle closes, and 
the cause of the faster explosion in a high-compression engine 
than in one of low compression is ‘the temperature preceding 
ignition. 

A simple mathematical law, connecting the explosion rate and 
turbulence and derived from experiments on bombs, is shown to 
be applicable to engines, and the manner of its application to 
the turbulence factor of any engine is indicated, 

The slowing up of combustion on actount of the dilution of 
the charge with exhaust gas was measured experimentally, 
and the results are compared with the numerical extent of the 
dilution. Assuming that the dilution ratio is the ratio of the 
total charge to the quantity of new gas, the slowing up of com- 
bustion because of dilution is shown to be about proportional 
to the cube of the mass dilution ratio. 

By measuring the optimum spark advance, the combustion 
rates of gasoline with and without anti-knock or tetraethyl 
lead were measured. Although the quantity used was twenty 
times the normal amount, no change in the reaction rate of 
combustion was found when the combustion remained normal. 
When detonation occurred without anti-knock the reaction 
times with anti-knock followed those to be expected with nor- 
mal combustion. Detonation apparently changed the combus- 
tion habit as if it produced an abnormal top to the combustion. 


A Graphical Cost Analysis of Cottage Building, W. H. Wain- 
wright. [(Great Britain) Department of Scientific and Indus- 
trial Research, Building Research Board, Special Report, Lon- 
don, 6 (1922), pp. IV-8,, pls. 20.] Diagrams are presented and 
discussed which not only analyze the costs of cottage building 
in England since 1914 but serve as a set of labor-saving devices 
for calculating the requirements of men and material in hous- 
ing schemes. A set of progress diagrams is included. 


Economic Advantages of Concrete Lining of Canals and Laterals 
on the Orland Project, California, R. C. E. Weber. [Reclamation 
Record (U. S.), 14 (1923), No. 5, pp. 172-174, figs. 4.] Data on 
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the cost of concrete lining and reduction in water losses -re- 
sulting therefrom on the 79.8 miles of canals and laterals on 
the Orland project are briefly presented. A material reduction 
in seepage and evaporation losses, amounting to as much as 90 
per cent in sand and gravel sections, was possible by the appli- 
cation of concrete lining to the earth section. Another im- 
portant factor which developed in favor of the concrete-lined 
section over the unlined channel in earth was that of the in- 
creased degree of operating safety as a result of the compar- 
ative freedom from washouts and breaks, 

Comparative costs of maintaining earth and concrete lined 
sections covering a season’s work of cleaning sixty-six miles 
of the former and thirty-one miles of the latter showed that it 
cost $55.70 per mile for earth and $19.50 per mile for concrete- 
lined sections. This amounts to a reduction of 65 per cent in 
he maintenance cost of earth laterals resulting from the use 
( nerete lining. . 

“the cost for all concrete lining placed on the distribution 
system of the project was 38.9 cents per square yard for 755,400 
.quare yards placed on 79.8 miles of canals and laterals with 
capacities varying from 10 to 225 second-feet. . ; 

‘and-Line and. Other Concrete Bricks, H. O. Welier.  [(Great 
uritain) Department of Scientific and Industrial Research, 
Building Research Board, Special Report 1 (1921), pp. 11.] This 
report presents information on the manufacture, durability, and 
use of sand-lime and cement concrete bricks. 


lation Driers, E. H. Wiegand. [Oregon Station Circular 
ea pp. 3-11, figs. 6.] The principles involved in the dry- 
ing of prunes by the recirculation of heated air and the con- 
struction and operation of a type of recirculation drier designed 
by the station are described in this circular. 


That Happens When the Tire Hits the Road. [Scientific Amer- 
bom cen Sots, 129 (1923), No. 3, pp. 172, figs. 2.] This is a 
prief summary of the results of some of the studies being con- 
ducted by the U. S. Department of Agriculture, Bureau of Public 
Roads, on the impacts from pot holes and obstructions in roads 
with different types of truck tires. Everything indicates that 
the pneumatic tire has greater cushioning effect, can be oper- 
ated over an open stretch of road in a shorter time, and does 
less damage to road and vehicle than either solid or cushion 
tires. 


ries and Sewage Disposal Plants for Isolated Dwellings. 
tpubite Health News (New Jersey), 8 (1923), No. 3-4, pp. 322- 
329, figs. 11.] Practical information, tabular data, and detailed 
drawings for sanitary privies and small sewage disposal plants 
for isolated dwellings, found efficient under New Jersey condi- 
tions, and presented in this report, 


ing in Cob and Pise de Terre. [(Great Britain) Depart- 
oy | Scientific and Industrial Research, Building Research 
Board, Special Report 5 (1922), pp. 40, pls. 9, figs. 3.] Following 
an introductory statement by H. O. Weller, this report is di- 
vided into two parts. Part 1, on cob construction, contains 
articles on cob walls from notes by J. L. Manson; Clay Lump 
Building in Norfolk, by P. W. Barnett; and Mud Walling in 
Bengal, by C. G. Monroe. Part 2, on Pise; contains articles on 
Pise de Terre and “Le Terradamente System” in Belgium, both 
by P. W. Barnett; and Pise de Terre in the Simla Hills, by-A. 
R. V. Armstrong. 


Memorandum on Solid Lubricants. [(Great Britain) Department 
of Scientific and Industrial Research Bulletin 4 (1920), pp. 28.] 
This is a summary of information prepared by T. C. Thompson, 
on the nature, manufacture, and-use of, and results obtained 
from. such solid lubricants as graphite, talc, soapstone, mica, 
flowers of suulphur, and white lead. Special attention is given 
to the use of graphite as a solid lubricant, and particularly in a 
defloceulated condition in oils. A summary of data from vari- 
ous tests on the effectiveness of solid lubricants in different 
chines is also presented. 
+e is noted ent the use of solid lubricants for the internal 
lubrication of internal-combustion engines has given numerous 
contradictory results, with particular reference to carbon 
formation and sooting of spark plugs. No difficulty apparently 
is experienced in small engines, and some data indicate less 
sooting of plugs when using colloidal graphite. The results 
as a whole indicate the desirability of using only a small 
amount of graphite in oil, usually less than 0.35 per cent. 
Opinions appear to be unanimous that when using graphite 


internal-combustion engines start more easily and with greater 
freedom. 


Cost Accounting in Stave Silo Erection, Mac Hanson. [Concrete 
(Detroit), 22 (1923), No. 6, pp. 211-214.] Methods of cost ac- 
counting in stave silo erection are presented, together with 
actual data showing the distribution of expenses on actual 
work, , 


Pumping for Irrigation, L. N. McClellan. [Reclamation Record 
(U. S.) 14 (1923), No. 6, pp. 202-208, figs. 4.] Technical informa- 
tion on pumping for irrigation as it is practiced on projects of 
the U. S. Reclamation Service is summarized. 


Consideration in Design of Open Ditches, G. A. M’Cubbin. [En- 
gineering and Contracting, Water Works, Chicago, 59 (1923), 
No, 5,. pp. 1077-1082, figs. 3.}, The principal features to be con- 
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sidered in the design of open drainage ditches are outlined in 
this paper. Graphic data showing hydraulic radii, mean velocity 
of flow, and capacities in acre-inches per twenty-four hours for 


trapezoidal channels with 1:1 side slope are included, together 
with other tabular data. 


The Engineering of Excavation, G. B. Massey. [New York: 
John Wiley & Sons, Inc., London: Chapman & Hall, Ltd., 1923, 
pp. VI4376, pls. 13, figs. 232.] This book consists largely of 
information on present-day excavating methods and machinery, 
and contains a large number of photographic and diagram- 
matic illustrations. It contains chapters on large revolving, 
standard, and small revolving shovels; the dragline and tower 
excavators; dry-land dredges; trench digging machines; buckets; 
transportation; hydraulicking; drilling and blasting; hydraulic, 
dipper, bucket, and clamshell dredges; scows and barges; dredge 
hulls (computation and construction); boilers, fuel, electric 
drive, and wire rope; and application of machinery to work. 


The Manufacture of Roofing Tiles on the Farm, A. J. Orner. 
[Rhodesia Agricultural Journal, Salisbury, 20 (1923), No. 2, pp. 
166-172, pls. 4.] Practical information on the manufacture of 


roofing tiles for use in the construction of farm buildings in 
Rhodesia is presented. 


Electricity in German Agriculture, A. Petri. [Electrical World, 
New York, 82 (1923), No. 3, pp. 123-127, figs. 14.] Machines 
which have been developed in Germany to facilitate the rural 
use of electricity under pressure of the present economic situa- 
tion are described, and data on installations are presented. 


Some of these installations include threshing, irrigation, and 
fodder-preserving outfits. 


Further Experiments in the Air-Seasoning of Indian Timbers and 
General Recommendations as to Seasoning Methods, C. V. Sweet, 
{Indian Forest Record, Delhi, 9 (1922), No. 5, pp. VIII + 142, 
pls. 5.] Further studies conducted on fifty-three species of Indian 
timbers in eight provinces are reported. The opinion is expressed 
that although the most satisfactory solution of many of the timber 
seasoning problems in India ‘depends: upon kiln seasoning most 
of the species dealt with in this study can be seasoned by natural 
methods with very good results. 

It was found that, in general, timber should not be held in the 
form cf logs for seasoning. The amount of splitting by seasoning 
in the log was considerably greater than by green conversion into 
lumber and the surface cracking was not less. Timber in the log 
was also liable to excessive damage by fungi and insects. Gird- 
ling for a period of eighteen months reduced appreciably the 
tendency of the wood to crack after conversion into lumber and 
during final seasoning, but greatly increased the liability to severe 
damage by insects. 

Immersion in fresh water was found to be the best method of 
protecting logs awaiting conversion, but did not appear to facil- 
itate the seasoning except in the case of converted pieces of species 
particularly liable to severe discoloration. Converted timbers so 
treated was discolored and cracked on the surface more than by 
green conversion directly followed by stacking on land. Many 
species after conversion had to be stacked in seasoning sheds so 
designed as to give protection not only from direct sun and rain, 
but also from hot, dry winds. The degree of protection required 
varied with the species and the climatic conditions. 

It is stated that the felling of trees which cannot be converted 
into lumber soon after cutting should not be carried on during 
the hot season or at the beginning of the rains, and refractory 
woods should be converted into lumber during or as near the 
end of the rainy season as possible and not during the hot season, 
unless the lumber can be put into seasoning kilns or otherwise 
well protected. Soft, nondurable woods should be converted during 
the dry season and, if possible, stacked vertically so as to hasten 
the seasoning to avoid discoloration and decay. 

The moisture content of seasoned wood was found to vary with 
the season of the year and with the climatic conditions of the 
locality from 4.8 to as high as 15.2 per cent. The rate of season- 
ing varied with the species, the dimensions of the lumber, and 
the climatic conditions of the locality. 


A chapter on damage to timber by -insects, by C. F. C. Beeson, 
is included. 


Collection and Examination of Explosive Dusts in Air, L. J. Trostel 
and H. W. Frevart. [Industrial and Engineering Chemistry, 
Washington, 15 (1923), No. 3, pp. 232-236, figs. 3.] In a contribu- 
tion from the U. S. Department of Agriculture, Bureau of Chem- 
istry, the results of a study of the paper filter principle with some 
special adaptations for its applicability to the collection and ex- 
amination of explosive dusts in air are reported. The scheme 
used consisted of filtering a measured volume of dusty air through 
a paper thimble by either a calibrated hand pump or a small, 
portable, electrically-driven blower equipped with a Venturi meter 
and manometer. This permitted the collection of data on solids 
per cubic foot of air, particle size, and composition, and in heavy 
samples the relative flammability. 

The optical filtering efficiency against tobacco smoke was found 
to be 46.2 per cent and that against air-floated silica dust 100 
per cent, after an average initial lag of 37 seconds. The gravi- 


metric filtering efficiency against starch dust was 99.5 per cent. 
The absorption of moisture by the paper filter during sampling 
in atmospheres with a relative humidity as high as 90 per cent 
did not affect the return of flow of air through the thimble. This 
apparatus is said to furnish data which are consistent with the 
law governing the rate of fall of dusts. 
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AGRICULTURAL 
ENGINEERING 


The Journal of the 
American Society of Agricultural Engineers 


The American Society of Agricultural Engineers is a vol-. 
untary, technical organization of engineers and others con- 
cerned with problems in engineering as applied to agriculture. 
The Society serves a distinct, specialized field in both engi- 
neering and agriculture; it is the central clearing house for 
agricultural-engineering information, the recognized coordin-' * 
ating center for promoting agricultural-engineering develop- 
ment, .and the chief point of contact for agricultural engi- 
neers in their professional activities. 

AGRICULTURAL ENGINEERING is the Society’s journal 
for keeping members informed of the activities and accomp- 
lishments of the organization, its committees, and individual 
members—the medium of expression of progress in agricul- 
tural-engineering science; it is also the vehicle for broad- 
easting generally agricultural-engineering information. Con- 
tributions of interest and value to the agricultural field are 
solicited from both members and non-members of the Society 
for publication in.this journal. Its columns are open for the 
discussion of all phases of agricultural engineering ; the editor 
welcomes communications on timely subjects of interest 
or on which the attention of the agricultural-engineering 
profession should be focused. 


RAYMOND OLNEY, M. E. A. E. 
Editor 


“How A. 8. A. E. Has Helped Me” - 


N the great movement for the advancement of agricultur- 
I al engineering in America, one of the most essential re- 
This 
is only to be gained through the medium of a live national 
organization. 

Such a cause as ours is best advanced by the compound- 


quirements is continuity of thought and action. 


ing of many ideas. The American Society of Agricultural 
Engineers is the great melting pot for agricultural-engin- 
eering thought. Every new discovery and every good 
idea which reaches our Society is passed down the line and 
raises the level of information on the subject. 

Agricultural engineering offers a field of endeavor 
worthy of the best talents and highest ambitions. It furn- 
ishes opportunities for public service which carry with 
them definite promise of distinction and reward. In my 
own experience the struggle for achievement has been 
made easier and pleasanter by the privilege of learning 
from others through the medium of our organization. Be- 
cause it has been a small, compact organization, the per- 
sonal benefits have been greater than could have been hop- 
ed for in numerically larger organizations. 

Those who have something to cffer for the advancement 
of agricultural engineering should consider it their duty to 
contribute to the common fund of! information represented 
by the American Society of Agricultural Engineers. I am 
fully persuaded that every such service rendered brings 
compensation many fold. 

Everyone in touch with affairs must realize the growing 
importance assumed by agricultural engineering with re- 
gard to the essentials of modern life. Whereas, all of the 
other branches of engineering have to do with the fabrica- 
tion and distribution of human necessities, agricultural en- 
gineering alone is devoted to the mechanical technique of 
production. 

If you believe in your society what will you do for it? 
Loyal suppert of its committee work is a contribution 
which every member can make without any self-denial. An 
increasing number of our members are in a position to 
assist in promoting research and helping to advance agri- 
cultural engineering in the colleges. Still others can help 
in the many places where extension work in agricultural en- 
gineering is sorely needed. Plenty of excellent material 
should be forthcoming for our annual program and for our 
periodical, AGRICULTURAL ENGINEERING. 

After reading over several. hundred applications. for 
membership in this Society, I carne to the conclusion that 
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it is a veritable hotbed of genius with latent possibilities 
very far in excess of the showing we are making today. 
You, Mr. Fellow Member, are accountable for progress in 
our common field and, of course, for the advancement of 
our Society. Let us put our shoulders to the wheel! - 

A. J. R. CURTIS . 


ig is only by an organization like the American Society of 
Agricultural Engineers that an agricultural engineer 

can grow in his profession. One has but a limited ca- 
pacity in the field of research, a limited capacity as a de- 
signer or as'a teacher. His experience: in these lines is 
thus very narréwly limited. 

In an association or-society that aims to promote.a given 
line of work, the members therefore can place themselves 
in a position to exchange experiences in such a way that 
the whole body is benefited thereby. The individual thus 
gets the advantages of the experiences, training, and re- 
search of all of: the other members of the organization. 

It is safe to say that there is no agricultural engineer in 
the country today who has not benefited vastly by his con- 
tact with the American Society of Agricultural Engineers. 
It is also safe to say that the agricultural engineers who 
are doing most and occupy the best positions are those 
who have contributed of their time and knowledge for the 
general good of the Society. In giving one also receives. 
Personally, I consider the contact with other engineers 
sufficient in itself to warrant my being a member of this 
Society, not including the benefit that I derive from the 
vast store of information that each year becomes available 
through the Society. I feel it a duty, because I have al- 
ways been more than repaid by what I get out = the dis- 
cussions and papers after presentation. 

As a teacher I would not consider my work _— done 
unless I had tried to do my task at least as good or better 
than anyone else teaching a similar subject. It is only by 
constant contact with. the other institutions and teachers 
that I am enabled to measure my progress, and where else 
could that contact be gained but through a society in which 
practically all of the other: teachers are members? 

It also helps to unify and to head us towards the same 
goal, so that an agricultural engineer in California is no 
different from an agricultural engineer in Maine, except 
perhaps in the details of the problem attacked. 

F,. W. IVES 


HE 1922 A. S. A. E. Transactions, which I recently re- 
ceived, is one answer to the question of why I believe 
this Society worth while. The volumes of Transac- 

tions which I have on the shelf in my library is the best 
collection of agricultural-engineering literature in exist- 
ence. It would not have been possible were it not for the 
organization of the Society. 

It gives us a chance to rub elbows with each. other.- It 
means a great deal more now to get a letter from Dan 
Scoates than it would if I had never met him. It is prob- 
able that I would not have met him yet had we not spent 
our Christmas holidays at the meetings in Chicago for sev- 
eral years past. 

The society offers a common ground on which the com- 
mercial men and the college men can swap ideas t6 their 
mutual advantage. Finally, it keeps us all thinking all 
the time of what we can do to improve the Society and 
thereby the profession of agricultural engineering. 

E. R. JONES 


College Section Election 


HE election of the two elective members of the Advis- 
ory Committee of the College Section of the American 
Society of Agricultural Engineers to serve three years. 

resulted in the re-election of J. B. Davidson, professor of 
agricultural engineering at Iowa State College, and the 
election of H. B. Walker, professor of agricultural engin- 
eering at Kansas State Agricultural College, to succeed F. 
W. Ives. The elective members of the committee now con- 
sist of O. W. Sjogren, University of Nebraska, C. O. Reed. 
Ohio State University, J. B. Davidson, Iowa State College 
and H: B. Walker, Kansas State Agricultural College. 
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A. S. A. E. and Related Activities 
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A Land Clearing Section in U. S. D. A. Agri- 
cultural Engineering Division 


ARLY in the year at a meeting of the Tri-State Develop- 
ment Congress, including the states of Minnesota, 
Michigan, and Wisconsin, a resolution was passed rec- 

ommending the adoption of a national reclamation policy, 
including a specific recommendation for a section devoted 
to problems of cutover sections in the agricultural engin- 
eering division of the U. S. Bureau of Public Roads. Prof. 
John Swenehart, of the University of Wisconsin, and chair- 
man of the A. S. A. E. Committee on Land Clearing, attend- 
ed the Tri-State Development Congress, and as the result of 
the resolution he recommended that this Society memorial- 
ize the Secretary of Agriculture. The Council of the So- 
ciety approved Prof. Swenehart’s recommendation, and a 
memorial was sent to Secretary Wallace under date of 
June 30. This memorial is as follows: 


“The United States government has for many years been 
engaged in the development of irrigation projects in the 
arid West, but so far it has not concerned itself with the 
establishment of a reclamation policy that is national in its 
scope. The latent natural resourses of our country, em- 
braced in the hundreds of millions of acres of cutover 
timber lands, as well as the wet lands, requiring removal of 
excess water, and the arid lands which require the addition 
lof water, are national assets that will constitute in the no 
distant future a heritage of enormous potential value. 
These resources should be economically and widely develop- 
ed. The general welfare of the nation is therefore con- 
cerned in a broad policy of reclamation that is national in 
scope, that concerns itself with the proper development of 
‘all these physical types rather than any single one. 

“The development of cutover timber lands is the only 
one of these three important phases of a national reclama- 
tion policy which is not included in the work of the nation- 
al government. 

“We feel that there should be established in the division 
of agricultural engineering of the Buréau of Public Roads 
of the U. S. Department of Agriculture, a section under 
competent specialists that will concern itself in particular 
with the problems of cutover iand reclamation. Millions 
of acres, the largest area of easily available land in the 
nation, are embraced in this classification and many mil- 
lions of acres more will be added through the cutting of 
our present forest lands. This is not including millions of 
acres of land potentially better adapted for forestry. The 
engineering features and agricultural land economics prob- 
lems involved are so numerous, the needs of home-seekers 
establishing themselves under these pioneer conditions so 
pressing, that wise economical development will best be 
subserved through the organization of a division of work 
that has this as its main activity. 

“We, therefore, respectfully petition the Secretary of 
Agriculture to consider the conditions here presented in 
the interest of a sound policy of development. 

Respectfully submitted, 
(Signed) American Society of Agricultural Engineers, 
E. W. Lehmann, President. 
Raymond Olney, Secretary.”’ 


The following is the reply received from the Acting 
Secretary of Agriculture C. W. Pugsley: 


“In the absence of the Secretary I acknowledge your 
letter of June 30, enclosing a memorial from the American 
Society of Agricultural Engineers with respect to the na- 
tionalization of our reclamation policy. 

“IT note your suggestion that a section for the study of 
the problems of cutover land reclamation be established in 


-the division of agricultural engineering in the Bureau of 


Public Roads. It is my understanding that studies of 


‘methods and costs of reclaiming cutover land have been 


carried on for some time in the division mentioned, but I 
realize that it is desirable to enlarge the scope of this work 
and I am entirely favorable to such expansion of the work 
provided the necessary funds can be obtained from Con- 
gress. : 
_“Other important aspects of the problem of bringing 
cutover land into use are being studied in other divisions of 
this department. The division of land economics of the 
Bureau of Agricultural Economics, is studying the econom- 
ic aspects of land utilization and settlement of cutover 
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lands. The division of forage crop investigations has de- 
voted considerable study to the finding of pasture grasses 
adapted to such regions, and a great deal of work has 
been done by the Forest Service and the Bureau of Animal 
Industry on the use of cutover land for grazing or reforest- 
ation. It will appear, therefore, that in this Department 
considerable attention is already being given to the prob- 
lem of the cutover lands. 


“Appreciating your interest in our work in this import- 
ant field, I am 


Sincerely yours, 
(Signed) C. W. Pugsley, 
Acting Secretary.” 


Conditions for Supplying Electric 
Service to Rural Consumers 
(Continued from page 176.) 


in the secondary circuit of the large transformer. We 
are willing to carry out some investigations along this 
line if some of the companies are willing to encourage 
such research. 

In the first part of this discussion I explained how I 
thought the charge for service should be made. In the 
Eighth Section, we have tried to apply that method. We 
have placed the fixed charge at nine-tenths of one per 
cent of the cost of the extension per month. This would 
give 10.8 per cent of the cost of the extension per year. 
This amount is computed as follows: We believe that the 
utility company is entitled to 5 per cent depreciation on 
the line (the contract is for 20 years), 1% per cent taxes, 
¥% per cent insurance, 0.8 per cent transformer core loss, 
and 5 per cent to cover excess cost of maintenance and 
hazards for carrying on the business. This gives a total 
of 12.5 per cent per year. The urban rates are calculated 
so as to cover the fixed charges on a part of the distribu- 
tion system which should not be duplicated. This amount 
is about equal to 13% per cent on an investment equal 
to twice the annual income. Since the investment per 
consumer on strictly rural lines will be about $450.00 and 
the average income for energy sold will be about $30.00, 
the 13% per cent of twice this income is about 2 per cent 
of the cost of the extension. If this is subtracted from the 
12.8 per cent, it leaves 10.8 per cent as the amount that 
the fixed charges per year must be. 

It has been suggested that the amount, nine-tenths of 
one per cent, should not be fixed, but might be subject 
to change as prices change. This may be so. It might 
be well to include an item so that this amount could be 
changed provided the cost of construction for similar lines 
changed more than 10 per cent, either an increase or a 
decrease in cost. 

Undeér the Eleventh Section, there is a method stated 
for renewal of the contract. I feel that we ought to have 
a renewal clause in the contract, especially since the com- 
pany is allowed a 5 per cent depreciation charge per year 
in addition to a maintenance charge. 

We would like to get this contract form into as good 
shape as possible so that it will protect both the utility 
companies and the farmer, and also take the gamble out 
of the rural extension business as far as can be done. 
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A. S. A. E. Employment Service 


SOT CCL EPO LORETO TELE MMGOOMI TOOT IT CTC TOOT 


This service, conducted by the American Society of Agricultural 
Engineers, appears regularly in each issue of Agricultural Engi- 
neering. Members of the Society in good standing will be listed 
in the published notices of the “Men Available” section. Non- 
members as well as members, are privileged to use the “Posi- 
tions Available” section. Copy for. notices should be in the Secre- 
tary’s hands by the 20th of the month preceding date of issue. 
The form of notice should be such that the initial words indicate 
the classification. No charge will be made for this service. 


MEN AVAILABLE 


MECHANICAL AND ELECTRICAL ENGINEER, graduate of Cor- 
nell University and Armour Institute, with nineteen years of 
practical experience in designing, manufacturing, and marketing 
gasoline engines, automobiles, motor trucks, and tractors, hav- 
ing specialized particularly on internal-combustion motors and 
their application, prefers mechanical work cooperating with the 
different manufacturing and sales departments along the lines 


of sales engineering, or other work into which his qualifications 
would fit. MA-104 
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For forty years this Oliver sulky 
has faithfully turned the soil on an 
Indiana farm. With a yearly plow- 
ing average of thirty-five acres the 
plow is not worn out in the strictest 
sense of the word, yet how much ad- 
ditional yield might this farmer ob- 
tain through the use of new plowing 
equipment. 


Modern farm tools are needed to 


meet modern farm conditions. Many 
developments have been made in Oli- 


AGRICULTURAL ENGINEERING 


ver plows since the ’80’s.__ While still 
retaining the sturdv ~ualities which 
the past two generations have found 
so dependable, years of progressive 
improvements have made their design 
more and more suited to their task— 
the preparing of a perfect seed bed. 


Better crops follow better plowing; 
therefore it is important that the 
farmers be encouraged to replace 
their old, antiquated tools with mod- 
ern farm implements. 


OLIVER CHILLED PLOW WORKS 


Plowmakers for the World 
South Bend, Indiana. 
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